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; : ) ror division, the river widens and its

]_"!'Lﬁh‘iﬂ_‘__{ Blg B(’IHI and P_‘lt(‘}llfli I-Ipt,m {1211‘1}:\}1{;11-:-11:1:1'\ \\".\”!. which become more
fall decreases ; numMerous grave 1‘}1:\ illlt SHOaL
ﬁ‘l:(‘[l‘lellf“m ﬂm. 1{-}}\'“1‘ !]1:11“13 ‘])’t(*:1l(llli:|nlti]u.& mouth of the river I estimate to lr[" i1 _!I‘_‘l:l:i‘

1]1.~.‘:115tnntt‘- um:l -‘]Iﬁ-- of he river, though in a direct line I do not think it will
following the meanderings of the 1Iver, 1GVSHE first 10 miles below Big Bend is
exceed 25 miles. The course ol the river for t:r ‘ ‘].'\.. kel g e
nearly due south to its c(uﬂ_iuwm-c \‘\.1 [-“1.”“?:“, ‘l‘-i‘\-ll.i‘. ._]]1 ;‘;L“'i[l]' 0 . .“1.:—;--1'. i
left. From Illinois River, Rogue River follows fo1 .'l_.-nllul‘ di Ilzh-. ‘] ¢ “.L.-‘h 0
westerly course, turning then to the west and finally 1f"ll e themouth of
course it maintains until it reaches :h_l- l’:n-llusin-.-;ml. I. a_v\r‘s\ e ‘H* i-” .,J,",l :ll-.-l i
Tllinois is very crooked, the bends heing: very numerons and abrap! By !'Il e

E . > e Ao > aveentions very short. Theriver has a width over
diate straight parts being with few exceplions ver; arvine from 200 to 400 feet
nearly the whole distance from Big Ilu:'.m to 1"".'”'"“7’_! ?.'m H:.T . II‘LH 2 b K o5 s
except at a fow of ther s and swifts, where il narrows, and at and near 1 b !| o
of the river, where it widens to a maximum of !-’ni I;._l le ||\l‘1‘llll.- ~third of b .:Iw e. 1 .11
this division I noted 31 rapids and swifts, but few of them, however, ”_'“-‘!f g \m ch
impediment to the free navigation of the river for a distance of 35 miles from its
m(’)l"itlj.fnni-}ﬁlls of the mountains are here cut throt by the river, and the \i.lHl"_\'
Joses the cafion-like character which has heen characteristic ‘nl ”f.", Tive -i'”:Jl\su\t‘.I
Though as a rule the steep hillsides terminate abruptly on the edge of .l\..-wl u]\‘ and
in some cases in perpendienlar rock-bluffs, yot frequent short and narrow henches of
arable land are met with. This character the river valley maintains with great nni-
formity until the head of tide water is reached, at a point iles above its mouth.

The river has cut its way through beds of indurated clay-rock, ints rspersed with
oceasional beds of sandstone. At places it is shoaled or narrowed by extensive
gragel-bars. The fall of the river will not exceed an average oi more than 2 or3
feet per mile, being-greatest at the upper end of the division. ‘

The part of. Rogne River Valley immediately adjoining fhe river, and which has
been the subject of this examination, is but little settled, the land beingas arule very
rocky, and offering buf little inducement to the seftlers. In the Upper Valley, or that
part lying east of the Rogne River Mountains, the principal settlements lie some dis-
tance to the south of the river, on Big Butte, Dead Indian, Bear, Applegate, and other
creeks tributary to the Rogue River. This country is very produetive in all k i_l:nh of
agricultural produce, in hogs, catifle, and sheep. Prices of all liimi.\ of domestic pro-
duce are very low, the facility for transportation beyond the basin being very limited
and the cost high, surrounded as it is on all sides by high mountain ranges. The tim-
ber of the conntry is principally white and yellow pine, with occasional groves of fir-
trees and white and black oak. The level part of that part of the valley adjoining
the river is generally prairie land, with occasional scattered black pine and black and
white oak of stunted growth. Near the base of thehills and up theslopes to the snm-
mits the surface is covered with a light growth of pine timber, with many areas of
bald surface. The surface is free from underbrush, and the timber nowhere so dense
as to prevent the growth of the native ¢ es.  Beyond the summits of the hills which
flank the valley the timber issaid to be mueh better in quality and to be found in
larger quantities.

This basis has for many years produced large quantities of gold from placer mines
on the banks of the river, and in and adjacent to the beds of the streams which trav-
erse the country. Many of these mines are now being worked on an extensive scale.
‘When water is abundant, the river-banks and the small tributaries afford mining
ground for many small companies of miners, many of whom are Chinamen. :

Considering the capacity of this country to sustain a large population, it is very
thinly settled. This is mainly due tothe absence of a market for the surplus products

which could be raised there, When it is possible to furnish an ontlet that will afford
cheap facilities for the exportation of the produce of the valley to a market, thecoun-
try will furnish homes for a large and industrious aerienltural population.

The mountain division of the river, passing as it does through hich and lofty mount-
ains, furnishes no agrienltural lands, except a limited area among the foothills of the
eastern SI”JN', A ﬁ;‘l“- farmers have located on the isolated areas of arablelands, which
theyuse principally for grazing purposes. The more mountainous parts of this division
are uninhabited, except by miners on theriver and its tributaries, and occasionally by
a solitary sheep-herder, who grazes his flocks on the high, bald hills which are found
o thie deep recesses of the monntains at “ Big Meadows” and ‘ Little Meadows.”
'lhus(*‘ul': icts, .’!(1_]01!11]];5‘{':’L.l.‘]l other, are situated in the heart of the mountains, and
contain extended areas of high, bald hills, covered with grass, These hills rise to an
altitude of from %000 to 3,000 feet, The district occupies a distance of 10 miles on the
11:_11_111 '_du of the river, and extends northerly a distance varying from 5 to 10 miles.
It is accessible only by mountain trails, cross high mountain ridees which snrround
it on all sides, its accessibility by the river 1y =

. 1L sides, its : ity b ing blocked by the numerous closé canons
or rock biuffs with which the river abounds.
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Along the banks of the river T found many miners’ cabins, and evidence on the bars
and rocky banks of the river of recent mining operations :l’!l(l in a few (-J ¥ F’ it
extensive l';\'”‘“‘]!“ mines. Owing to the scarcity of water at ‘{hn- rim?'hl.':f' “ (Wlte
down the rver, but little mining was being carried on and that prinei ml{h' %)ihgll]g
namen. When water is abundant for mining purposes, the gold 1‘.1-?|1i1.(.»l(‘,. ITi )1 ]1;
111-'_'!1.\',]'1:]"-‘_—-'5\ this part of the river and on its 11'ih111:n-iv:i,-< \'(\rlv c-:;"u:n \l{( Dlri‘](’l
principal mines are located at Spanish Guleh and at Ga ice Creek, on 1’]-1{';‘;;51'1*1'.;1 SIO‘IS

> eastern slog

of the mountains. Many small companies of miners ey i ]
( : Man) pan miners, however, mine on a s cale
i oy | : 5 e on a small scale

On the mountain slopes of the eastern foothills are lar
pally pine. if:15~. timber is found in considerable quantities, while fir is quite scarce.
The owners of the saw-mill at Ellensburg, at the mouth of the river, have l'l'n:z;:. l(mm:
lu-rlui _\e-.‘nr ]«u' from _51!11-: |1mh:-r.-nl] lands -[»; this section qnantities of sugar-pine, and
endeavored to drive it down to their mill. They have, rever, signally failed i
getting many of the logs lodged in their boom at the !lmtllh-"x):\itl‘n\]\:lr;;i(i!(‘r]ﬂgl“]dilllﬁ
on the bars and among the rocks of the rapids in their descent, remainine there u;ar'i]
the next freshet would carry them with uncontrollable velocity down rhln* 1'i‘r<;1' and
past the mill the ocean. The last cut, consisting of 750,000 feet, was made in the
spring o t ‘]', None of these logs have yet reached the mill, but are to be found

e

scattered along iver from where they were dumped into the river down to Big
Bend.

ge forests of timber, princi-

From Big Bend to the head of tide-water, 4 miles above the mouth of the river the
valley is ocenpied by a few seftlers, many of them half-hreed Indians, whose houses
are scattered at long intervals, occupying most of the available botfom and bench
lands near the river. Back from the river and in the smaller valleys shedding into
the river, as well as up to the slopes of the flanking hills an oceasional settlement is
found. The pop ving this part of the valley are generally old settlers
or their children, ave been located here from the time of the early pioneering
days. Their manne F livi is gene rude and primitive, and but few of the
luxuries, or refinements, or even comforts of civilization have yet found their way
among them, :

Wherever land is found fit for cultivation it produces abundantly of all man-
ner of frnit and vegetables, and of excellent quality. The less hardy fruits or veg-
etables which northern part of Oregon, will not stand the more severe cli-
mate, grow t t perfectionhere. Butlittle grain israised, and this, together with
the other pr 'ts of the soil, is consumed at home. A principal oceupation of the
gettlers is » raising of sheep and cattle, of which large herds are grazed on the
glopes of the valley and on the bald hills. For this the country is well adapted, as
the bald hills, covered with nutritions grasses, extend for many miles on each side of

is earried on at a few places on the gravel-bars when the supply of
water will admit of it. As a rule, however, it does not pay. Ledges of native cop-
per and of other copper ores and of ehrome ore have been found on Illinois River, and
ou Rogue River, below the mouth of the Ilinois. Their value as mining-property is
little known, as no systematic or intelligent examination of them has been made,

Large quantities of very valuable timber are found growing among the western foot-
hills of the mountains. Immediately adjoining the river, and extending back a short
distance, the fir timber is of poor quality. ,\:.'..m; the oaks, which are NUMErous in
the valley, are found the white and black oaks of Oregon, and three evergreen varie-
ties, designated by the inhabitants as ‘‘live-oak.” Other varieties of timber of large
growth, which in time will be of value, are found in the valley. Pine and cedar are
found only in limited quantity. : !

The country adjacent to the last 4 miles of the river partakes less of the mountain-
ous l‘i].’li':li‘]ri' []i-:Lll that ]\'i”n_[ to the east of it. The hills are, 110“‘(_.5'\'(?[', hlgh, but
their slopes more ventle : mneh less timber is found on them. The proximity to the sea
affects the climate in such a manner that frnit and the more tender agricultural pro-
duets do not thrive. The best of this eountry is used as pasture-land. :

At the time of makine the examination of the river the water was ab its lowes't
stage, a long period of dry and frosty weather having preceded the }ml']qd ‘0[ my ex-
amination. The river enerally reaches its lowest stage in the month 01"_ .":e}_)tcmbfxr,
fluctuates a little during the fall until December or January, when a rapid rise ‘?31«08
place, the hirh-water continuing, however, only for a short period, atter which 1tfa.11.si
Tapidly at 1111"\1. and then more s"iuwly. continuing its fall with many fluetuations unti
the low stage in September. 5 7 s

The wi:nil: ]1!;«.“1!:'::3-1111«‘:‘;'111\' very great, the usual rise ab this perlud m fhlﬁ ‘-3]-‘113]‘-31'
part of the river, east of the Coast Ra ge, being from 30 to 4|.| feet, w]nl_e a )-DH? [+
gorges in the mountains it is backed up to a 1||m'h. gr ‘:}.‘ﬂ’r height, l'eacvlll!l'}g_l?.i sm’ne
:ases as high as 70 fest. In the winter of 1861-%62, after a deep 5110“1, ‘-i\ Hi.xli“ﬁs
followed Iy a warm rain, the rise of the river was nnusually high, and flooded the

bench-land adjoining the river, carrying away many buildings.
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. . AR 2118 of the river are lost

During the prevalence of these freshets all the l:l]n}llzs drmhifr‘nlji];::jnlul:lln:;:\lill: tf}”_“m_
gioht of, and the river assumes the character of a boiling, § I it immense \ln;mti’-
filled with strong eddies and whirlpools, and carrying down wi b

i fift-wood to the ocean. & W : 2 feeal
tl?f\ﬁgi'lﬁl)ﬁltlnt‘ of water passing down the river at 1ts entrance Ilﬂll) th; ]Iillll:::ll: ,‘1{1_!“1;”-(!'8
the low stage of water at the time .c:tl' t}u-_vx.-nmn;lhun I est l}l]]:llil"l . ?“-l;-‘(.\:-mw “-I -“ -rnl-
to 375,000 cubic feet per minute. This is 1n(-_r|_-::_swl by the tributary :-. OIS

: cims  entimated at 500,000 cubic feet at the mouth of the river.
ume approximately estimated at 500,000 cubic & alfmile in length, with an

The harbor at the mouth of the river is bub litfle over a halfmile m length, Withi

Capace width of a half mile, and has an area of 200 to 250 acres, : i
ayLrage : A Tiannel is contracted to a width of 400 feet and con-

At the mouth of the harbor the channel is contracted 10 : e TeustioF
fined by sand-spits jutting out from the beach on both sides. o 1€ F“ !’”."I ot hire
the harbor falls off very gently from H_w. .‘.llrr}-.“.—llzlt’. to the middle of l. ¢ 1-; !I ‘-h‘n-lmr
the greatest depth at low-water is 15 feet. I'he """“'D at ”“_‘I ”i[p,“ liillj - \l;"..l:.‘h sl
lying at the base of the low hills, is narrow and ln\‘\ and sandy. : [I]:\- L
out at the lower end of the harbor, and connects with the w ide an¢ (:'ci \”l : l i
of the Pacific Qcean, throwing out the low sand-spits W hich contract the channel a

trance of the harbor. ; A
thij’:liln;: :mE of the harbor through the narrow channel, the carrent 1s :ll|l‘1i}l11€. .du-
flected to the south by a sand-bar and spit jutting out irom the u:lu'!_lu "hm-"i',, .IrllJ;'
Tere the channel follows a course nearly parallel to the ocean-beach for a ldlm_.iu;nl;, s_\t
a guarter of a mile, and then crosses the bar diagonally into the open .\1-.1}. \\!1)-‘;1 i
reaches at a distance of a half mile from the narrows at _the entrance to the harbor.
The harbor is marked by no promiuent headland, the hills near TAluf‘uQ':m at 11.~I«=1-
trance being low and rolling. The harbor and its an e entirely I‘L“I“'“”“t .-«‘!1 ::
merged rocks that wounld obstruct the free navigation of the port, the 1.;;1.1;1111 ¢ wi_,
throughout of sand, shiffing under the varying influences of the currents. The \anur-
bar outside of the harbor is narrow, and the channel through it straight. The great-
est depth upon it at low-water is 6 £ The rise and thi‘l” of the tide is but 6 feef,
thus affording a depth of channel of 12 feet upon it at high-water. 7 . ]

At the time of the annual freshets the strong current of Rogue River carries away
the sand-spit opposite the entrance to the harbor, and opens a straight and direct chan-
nel to the sea. This chanmel, at times, forms near the no oin of the harbor, .‘u::l‘
at other times near the south margin, or af | crmediate. After the falling of
the water, howe the strong northwesterl; i evails during the suminer
geason, throws a bar and & pit across the newly-made channel, gradually deflect-
ing it to the south, until it again runs parallel to the ocear b wch. :

During the past two years but one vessel, the steamer Alexander Duncan, has en-
tered or left the port. This steamer is owned by Me R. D. Hume & Co,, the
owners of the salmon-eannery and of the saw-mill and sto: Ellensburg, :l‘.nila.\ run
principally in the interests of their business on the river. The vessel has a reg stered
tonnage of 148 tons, draws 9 feet of water, and has thus far had good success 11 CT0sS
ing the bar opposite the entrance to the harbor. In the past two years she has
aged one round trip per month between San Francisco and this port. Other small
steamers have in former years entered the harbor; the largest of these, the steamer
Coquille, 164 tons register, carried a ft of O feet. In the earlier days the lumber
trade of the port was carried on in s | schooners of from 30 to 90 tons burden; at
times they experienced great difficulty i
cumstances of wind and water.

The highest point of the river reached by any sea-going vessel is about 2 miles
above its mouth, where is located a fish-packing establishment (now out of nse).

No vessels bringing merchandise from foreign ports have entered this harbor, and it
has therefore yielded no revenue from foreign imports, For a number of years a
deputy collector of the port was stationed here, but the office was a few years ago
abolished.

During the year 1878 there was landed at the port general merchandise, principally
for domestic consumption, amounting in value to $41,000. Of this, merchandise to
:1‘;]10 amount of $35,000 was importéd by Messrs, R. D. Hume & Co., and the remainder,
$6,000, by all otl

The exports during the same period consisted of salmon, wool, hides, and skins, and
from §1,500 to §2,000 in gold dust, amounting in the aggregate to $61,000. The entire
trade of the port is carried on with San Francisco.

The principal part of the town of Ellensburg is situated on the left bank of the
river at the head of the harbor and about half & mile from the ocean.
few houses are scattered at intervals down the shore
beach for a distance of about three-quarters of a m The present population of the
town will not exceed 100. The county-seat of Curry County is located here. Messrs
R. D. Hume & Co. carry on a salmon fishery and cannery, the prineipal industr)
the place. This firm are also owners of the saw-mill located here, capable of cutting
from 15,000 to 20,000 feet of lumber daily. Forthe past two years, however, the mill

sing the bar, unless under fayorable ¢ir-

From here a
of the harbor and on the ocean-
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has been in n;rlvlu.u_:n:l “1,‘"\ to supply lh:-r\"w-rl\‘ small demand of the neighborhood, and
]Ilil.‘-' hvE’n entirely idle since J&IlhI .lul].\'. T'he buildings of the town are : the salemi]]
the salmon cannery, a general-merchandise store. a ], a ¢ L T !
buildings (at present unoccupied as m:n‘-llj551(”:(:!:.(xlll.'l’::n]f-,'f t}mmi‘\ ]l1l|1r1311g, 4 store
b gs (ab pr ; ) se, and about 25 dwellings.
The buildings are all construeted of wood and in a very rude manner &
Bange ol b eaLy o i ot B of thesive uof (e O
ang greatl: ¢ y an ot for produce of the country; with such
an outlet 1lln-JL:upul.L!lln'n_u of }t!u- country and its industries would rapidly increase
Mha ohi a] o loone AT g "it) T o, QR « Parhi 3 : i
ety TR e
] : gre FoI Lhé upper valley by | avigation of that river, the construc-
tion of works to admit of its navigation being utterly impracticable, if not impossible.
Below this ¢ ountry and as far as the ocean there is nothing in the country to war-
rant the expenditure of any money for improvements of the river. The character and
l’“l'“l"“f_'“ of |\‘:=- country are such that I am of the opinion that were the river now
open to free and unobstructed navigation, the country west of the eastern base of the
Coast Range would offer no inducements whatever to its navication by steamers:
The ﬁlli‘\lit ot u'[' [ i narrow-gauge railroad from the 1'1—']}];1‘1' valley to a eaport
is now being ¢ residents of the agrienltural basin east of the mountains,
the mountainous part of Rogue River Valley by striking the
headwat the Illinois River and descending that river to its confluence with
Rogue 1 e I the hopes of the projectors be realized it may be important at
a future d der to make connection with the ocean by river, to open up to navi-
gation of the Rogue River below the mouth of the Illinois. This part of
the rive the addition of a length of 4 miles above the mouth of the Illinois, is
the only part of the river that can be mad able without artificial lifts for light-
draft steamers, ] miles from the sea is a shoal rapid

1,500 feet long ) to 600 feet wide, falling 10 feet. Here the water passes
over a bed of 1 I

ieadl of this section and

: . s noted below the mounth of the Illineis, and
numbering twenty-two at the low e of wat ut five of them will eall for any
work whereby the river v b L navigable for steamers of 3 feet dratt at low-
water.  Tw t l re » the removal of 260 ecubic yards of rock and 160
cubic yards of 1wl 1 channel. At two placesthe river is confined
to narrow nnels, close under the left bank, by wide-exposed gravel bars on the left,
while at the foot e channels are very abrupt bends to the left, the current of the
river ‘concentrat in tl ids, To render these parts of the river navigable will
require in each case the const : 11 through the gravel-bars on the left
and of wing-dams at the head of y channel.
This wil » removal, i » two eases, of 9,000 cubic yards of
the con ; ) ing-dam. The lowest obstruction con
short ¢ ide grave e removal of 1,200 cubic yards of gravel and
the constr
The cost of this i Le » as follows:
260 enbic
10,300 ¢
900 line:

r. vour obedient sery i
' PaiLp (. EASTWICK.
Col. G. L. GILLESPIE,
Corps of .',],_-jfmu‘-. U. 8. A.
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BAR AT MOUTH OF COLUMBIA RIVER, OREGON.

OrrIiCE OF THE UHIEF OF ENGINEERS, o

Washington, January 22, 1879.
SIR: T have the honor to submit herewith two copies of a 1'{'51)0.1"5 to
this office from Maj. G. L. Gillespie, Corps of l';]lj__’:tllt(,‘l'ﬁ, of the result OI.
a survey of the bar at the mouth of Columbia River, Oregon, made by
Lieut. A. H Payson, Corps of Engineers, to comply with so much of I:he
river and harbor act of June 18, 1878, as required thorough survey
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id 1 y preparati ‘a plan and

of the bar at the mouth of said river, mld“ﬂlt preparation of a pla
1 < faor 1ta e 1 rement.’ i
estimates for its permanent 1mprovenie ; et o _
The survey is ]eoml_rlt;-.ted as far as mecessary to L':wfl(l.l!1[:]-:'1}’::_,.{‘: lmlur}ll
tions of the channels and bar as then L‘;Xlﬁ?f-l]lg, bllt-.](l-h .'.! 1i o Thv ].mr_
careful study of those conditions as i'lﬁﬂtitlllg.fl_l(}. 'L.l:.t.lall(» L2ty
bor is necessary in order to determine what artificia .Ill[h‘l 5 'mj s
requisite to maintain a permanent channel across 11_1(](1'10111 e t.: })lll‘([]]ll‘i'lit‘il
Major Gillespie’s recommendation that the 51'1111101. ._:~.:,.(. ) 'rﬂt Aapp e .Hm. i
for the continuation of this survey and for further Olhlfi_ll\ (l_lljlll::} 1, 1 4
currents at the entrance to the river, and beg t? :ﬁlig;;(.'»_\i_ 1 126 the 1€ })1‘ 5
be sent to Congress for the information of the Committees on Commerce
of the Senate and House of Representatives. :
Tery respectfully, your obedient servant, _

e A. A. HUMPHREYS,
Brigadier-General and Chief of Engineers.
Hon. Gro. W. McCRARY,
Secretary of War.

REPORT OF MAJOR G. L. GILLESPIE, CORPS OF ENGINEERS.

UnNiTED STATES ENGINEER OFFICE,
Portland, Oreg., December 18, 18T8.

GENERAL: I have the honor to forward herewith my report on the
survey of the bar at the mouth of the Columbia River, Oregon, made in
compliance with the requirements of the river and harbor act approved
June 18, 1878. ] |

This survey was intrusted to the charge of my predecessor, Maj. J. M.
Wilson, Corps of Engineers, and was conducted in person by Lieut. A.
H. Payson, Corps of Engineers, who was, by a telegraphic order from
the Chief of Engineers, dated August 15, 1878, temporarily detached
from the orders of Lieut. Col. C. S. Stewart, Corps of Engineers, at dSan
Francisco, and assigned to this distriet for that purpose.

On relieving Major Wilson, in compliance with Special Orders No.
193, paragraph 3 current series, Headquarters of the Army, Adjutant-
General’s Office, the duty of submitting plans and estimates for the per-
manent improvement of the bar devolved upon me. The able and com-
prehensive report of Lientenant Payson for the survey of the mouth and
bar of the Columbia River, to which is appended a supplementary report
on the current observations, taken in both north and south chammels and
inside of the river’s mouth, gives a summary of the changes which have
occurred sinee the survey of 1869 by the United States Coast Survey,
and enables one to form a very clear conception of the condition of the
river’s mouth and bar at the present time, and to judge approximately
of the forces at work there tending to disturb the relations between the

two channels’ through the outer bar, to modify their depths and diree-’

tions, and to distort the form and positions of the inner-lying shoals.
The entrance to the river’s mouth from the sea is virtnally 6 miles
wide, extending from Cape Hancock, or Disappointment, on the north
shore, to Point Adams on the south. The whole area comprised between
these points, however, is not available for navigation; from the former,
a shoal makes out to the southwest, forming what is called the North
Breakers, or Peacock Spit; and from the latter, a shoal toward the north-
west, forming Clatsop Spit; between these two shoals, and lying some-
what inside of them, is a constantly-shifting sand island, which is at the
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present time nearly 13 miles inlength by from 1,000 to 1,200 feet in width
From ”'f' western end of this island the submerged bank, known as tiu’:
Middle Sands, extends within the nal S

of west for nearly 4 miles, and thence runs south for an equal distance
p;u-n!h_-f to and overlapping Clatsop Spit. The girdle of snlmfl_er‘t)‘od
sands in front of the river’'s mouth is crossed by two channels leadine
into the river; one passing north of the Middle Sands, and cﬁlled thz
& North Channel”; and the other passing south of the Middle Sands
and called the “South Channel.” : Ji ki

o-100t curve, in a direction a little south

"l‘ln*si"vi1:i|n|{-1f m.‘ill- east of the eastern end of Sand Island. The
;:':»1:111 ( iuuurwl is wide, deep, and straight in its outer part, and has
23 teet at low-water on the bar, but on the inside near its union with the
South ‘_ lj‘nhlu-]. there is a bad shoal about half a mile wide, with only
16 to 17 feet water upon it. The South Channel, though shoaler and
more tortuous 1]1;_”; the former in its outer reach, is yet the one prinei-
pally used by shipping at the present time. This preference is due in
part to the protection and ecover given to its entrance by the Middle
H;lll‘!s. and to its being the more direct and convenient route for vessels
making the harbor from the south. It has at mean low-water a depth
of 20 feet on the bar, though the fides sometimes reduce this depth by -
1 or 2 feet, and a minimum width, between the 18-foot curves, of about
three-fourths of a nautical mile. During ordinary weather, then, the bar
can be conveniently erossed at mean low-water by vessels drawing not
to exceed 20 feet, a depth which is rarely exceeded by the shipping of
the port.

The outer harbor, however, is particularly sensitive to high winds and
their consequent seas, and there are times when sailing-vessels are de-
tained in port, or at sea, for several weeks, waiting for the sea to grow
sufficiently calm on the bar to enable them to cross. Steam-vessels are
not so much embarrassed by this state of affairs, and their detention is
seldom protracted beyond one or two days. From early autumn to
spring shipping has its most trying experiences in entering or leaving
the harbor. During this period strong southerly winds prevail all the
time, and the waves break heavily upon the coast, almest normal to the
line connecting Cape Hancoek with Point Adams,

In connection with the survey, I have had prepared, and submit with
this report, an outline tracing of the harbor, showing in differently col-
ored lines the shore-lines of the capes and of the mid-channel shoals,
80 as to present at a glance the changes which have oceurred since the
survey of 1869 by the United States Coast Survey. These changes,
which are noted in detail in the report of Lieutenant Payson, are
brought out clearly on an examination of the tracing, and one cannot
fail to be impressed with the conviction that a new channel is preparing
to be opened across the Middle Sands a short distance west of the west-
ern extremity of Sand Island, The depression in the sands which in-
dicates the direetion of the prospective new channel, has gl.ll‘ea(ly been
used for sometime by vessels during favorable winds andﬁndes, both for
entering direct and for passing from the North (Channel into the South
Channel, and the precipitous slope on the seaward side and the neky
diminished distance across the sands between the 18-foot curves are
strong indications of an early decline of the old channels and the inaugu-
ration of a new, deep. and direct channel midway 339t-“"00" them.

The bad shoal at the inner end of the North Channel almost Fom—
Pletely closes that channel for deep-draught vessels, except 1111(103 fun
most favorable conditions of wind and tide. The shoaling Otvﬂ,m iﬁ?uth
Channel and the contractions of its outer part by the southward exten-
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sion and eastward advance of the Middle Sands, while not Inmtm'mlly
interfering with its present efficiency, still draws our attm]tuv}.u t.u tl.he
aceumulating strength of the sand girdle at this point, and invites us to‘
look elsewhere for a point of weakness already dt;\'elopml or developing
under the demands of the river for an outlet for its own waters, Sl}]'llllc-
mented by the action of the waves and tides of thesea. ‘Even if the
new channel is opened the benefits accrumg t:hgrefm‘m will, 1t 18 t]y;}a;:ht,
remain unimpaired only for a short period of time, for the bar is of pure
sand, which continually shifts under prevailing winds and seas, advanc-
ing in one direction, throwing wavelets of b;and into .th_e open C!ltll)ll(‘ls,
reducing their depth, at the same time receding and diminishing in depth
in d4nother direction. s

Such is the eondition of the harbor at the present time, and if we re-
view its history from the beginning of the century, when the first exam-
ination was made, we shall find the same forces at work, operating m
the same way and repeating the same eyclical changes. Here I desire
to express my acknowledgments to Prof. George Davidson, of the 1 nited
States Coast Survey, for the valuable information he has gathered on
this subject.

The earliest reliable survey of the entrance to the river was made in
1792 under the orders of Admiral Vancouver of the English Navy. Ad
that time but one channel existed ; it was 6 miles long from the outer 5-
f£athom curve to a long line joining Point Adams and the cape, was lo-
cated on the north side of the entrance, 13 miles south of Cape Disap-
pointment, was 14 miles wide, and had not less than 4 fathoms of water.
Chinook Spit stretched nearly straight from about a mile east of the
cape to Chinook Point. In the space inclosed by the three lines joining
Cape Disappointment, Point Adams, and Chinook Point 5 fathoms was
the least found, and the deepest water after crossing the bar was under
the north shore eastward of Chinook Point.

BRITISH ADMIRALTY SURVEY IN 1839.

The next examination was made by Sir Edward Belclier in 1839. The
Sand Tsland of to-day, and its companion, the Middle Sands, bare at low
water, with its covering of snags and trees, is mentioned for the first
time. . Tt was 11 miles long, covering about 4 square miles, and lay within
the area said to have given 5 fathoms water in 1792. Deep water was
found at its eastern end. Two channels were formed by the waters of
the river passing on either side of the obstructions, the north channel
affording the best water. This latter channel was separated from Baker’s
Bay by a middle ground. Chinook Spit, as connected with Chinook
Point, did not exist. The western part of Clatsop Spit had been cut
away to a distance of 3 miles, and a channel opened along Clatsop Beach
and South Shore, and the north breakers had advanced 14 miles to the
southward nearly across the channel of 1792, 3

At the time of the survey of the United States exploring expeditios
of 18}1 but one (:-]l'(}llllel ACTOSS ﬂ.ae bar existed. The accretions to Clatsop
S\p1t on the west side had p)‘u(:tu*u]iy (:lpscd the south channnel of 1839.
The north channel had ch:ipgml i'mt.lll'tlv, had 6 feet more water than
tl_te so}lt-ll c]rl:}untl., and retained mth_m the cape its former shape and
direction. The shape and position of the Middle Sands were nearly the
same, but the east end had been moved nearly half a mile to the north-
west, while the west end remained unchanged.

The United States Coast Survey made its first examination in 18350
Again there were two channels. Clatsop Spit, which in 1841 stretehed
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¢ ine of 1850, The depth was reduced, hut there was still over
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3 Compared ‘.‘.'H]_l the surveys of 1839 and 1841, we find that one part of
::._:;lll:jlll_il.hl‘i:li‘::'}l'li:(:;1.‘\:11-]“1ifil:irlWhp{\.‘ ::t:::gh }:f_{l;{{ij()il?}}_n}lt tlhlalt a portion_, one mile in
and was crossed by I[’:Ilc-.' South ('kllzu‘n(:tlflE ]’(]?‘Ktr\:]t)].Lt]::]ljnlllﬂ:lnjl:LM il\\'g’i.')_r:
| : o, Clatsop Sy ad changed its
shape and extended westward. The western end of Middle Shoal east
of l’tfl]!! Adams had not changed. The course in over the bar through
the South Channel, was straight for over 6 miles, until abreast of Point
A\llzl!li‘f. and then followed thatof 1839, No resurvey was made lm-ti.l 18@‘3
but it is known that early in 1857 the west end of the Middle Sands
had swung around to the southward so as to throw the South Channel
within less than a mile of the beach south of Point Adams.and in Octo-
ber of that year that the South Channel had completely closed, while the
A\trn;lh Channel had remained wide and straight. ’

The third examination by the Coast Survey was made in 1868, and ex-
tf*il_tlwl from the 15-fathom curve outside the bar to “Three Trees”
I‘(_:lir‘.r., off Woody Island, in the Columbia River, a distance of about 23
miles, i

I'he followine changes were developed: The South Channel had re-
opened with a fathom more water than in the North Channel; the new
l_{ll:mmﬂ was over 2 miles wide between the south point of the Middle
:\;n_uis and the southwest side of Clatsop Spit, and had over 4 fathoms
n it. The North Channel was narrower, but held pretty much the same
position as in 1857, and had 33 fathoms of water. The north breakers
@-X_il'!iflwl 23 milessouth-southwestfrom Cape Disappointment; 13 milesof
this distance had less than 12 feet of water; and for five-eighths of amile
_ﬂl(‘,\‘ were dry at low-water. Sand [sland was found to have separated
mto two parts, each three-fourths of a mile in length; the easternmost
part lying east northeast and west-southwest, and the westernmost part
north-northeast and south-southwest. At low-water both parts were




